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1
COMPENSATING SHAFT MODULE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority from German Application
No. 102005013803.9 filed Mar. 26, 2005, hereby 1incorpo-
rated by reference 1n 1ts entirety.

The invention relates to a compensating shaft module of an
internal combustion engine of a motor vehicle or the like, with
a compensating shaft and a cartridge which accommodates
the compensating shaft at least 1n certain sections and holds it
by means of bearings, the cartridge having at least one raw
blowby gas entry opening which 1s connected to a centrifugal
separator of the compensating shaft, and with a conveying
means which conveys the blowby gas within the compensat-
ing shait, which means has an impeller on the compensating
shaft which has a clean blowby gas exit opening downstream
from the conveying means.

BACKGROUND OF THE INVENTION

Use of at least one compensating shait 1n internal combus-
tion engines of motor vehicles or the like for balancing of the
mass forces of the crank mechanism are known. Compensat-
ing shatts such as these can furthermore alternatively or addi-
tionally effect gas force equalization.

The object of the invention 1s to expand the range of appli-
cation of a compensating shatt so that especially with a simple
structure and reliable operation other functions are assumed.

SUMMARY OF THE INVENTION

This object 1s achieved by the compensating shait module
of an imnternal combustion engine of a motor vehicle or the like
in that the module 1s provided with a compensating shait and
a cartridge which accommodates the compensating shait at
least 1n certain areas and holds it by means of bearings, the
cartridge having at least one raw blowby gas entry opening
which 1s connected to the centrifugal separator of the com-
pensating shaft, and with a conveying means which conveys
the blowby gas within the compensating shaft, which means
has an impeller on the compensating shait which has a clean
blowby gas exit opeming downstream from the conveying
means. In this way the compensating shaft assumes not only
equalization of mass forces and/or gas forces, but routes the
blowby gas back to the intake line and/or a supercharger
means of the internal combustion engine, this taking place in
particular on a relatively short path and 1n a relatively high-
temperature zone of the internal combustion engine. The
blowby gas 1s formed by inevitable leaks of the combustion
chambers of the internal combustion engine, 1.e., the blowby
gas traveling past the piston ring of the internal combustion
engine into the interior of the engine and thus into the crank-
case1s returned via the compensating shatit, so that with a very
small structural space requirement, low mass use and low
costs, a simple solution 1s devised. In order to form a flow path
for the blowby gas, the compensating shait module 1n addi-
tion to the compensating shaft has a cartridge 1n which the
compensating shaft 1s rotationally accommodated by means
of bearings. Consequently the compensating shaft turns 1n
operation, while the cartridge remains stationary. For entry of
the raw blowby gas which 1s loaded 1n particular with o1l
droplets and the like into the cartridge, 1t has at least one raw
blowby gas entry opening which 1s connected to a centrifugal
separator of the compensating shaft. Raw blowby gas which
has entered thus travels to the centrifugal separator, by which
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the particles contained in the gas, especially o1l droplets, are
separated by the action of a centrifugal force. In this way, the
raw blowby gas becomes clean blowby gas which 1s supplied
to at least one clean blowby gas exit opening of the compen-
sating shait. From here the clean blowby gas can be supplied
to the intake line and/or the supercharger of the internal
combustion engine. The blowby gas 1s conveyed by a convey-
ing means ol the compensating shaft module, the impeller of
the conveying means being located on the compensating
shaft, that 1s, being arranged non-rotatably on it, and thus
having the same rpm as the compensating shaft. Rotation of
the compensating shatt 1s accordingly used for conveyance of
the blowby gas. In this connection 1t must always be ensured
that compared to the pressure conditions 1n the interior of the
crankcase within the compensating shaft a negative pressure
prevails 1n order to produce the desired blowby gas flow and
to allow 1t to emerge from the clean blowby gas exit opening.

One development of the invention calls for the conveying
means to be a pump, in particular a side channel pump. As
mentioned in the foregoing, the impeller of the pump 1s driven
by means of the compensating shait. The stationary parts of
the pump, that 1s, the pump housing, 1s stationary and belongs
to the cartridge 1n particular.

Furthermore, it 1s advantageous 11 the centrifugal separator
1s a centrifugal o1l separator. The raw blowby gas 1s laden
especially with extremely fine o1l droplets which are for the
most part separated by means of the centrifugal o1l separator
so that the contaminated raw blowby gas becomes clean
blowby gas. The separated o1l droplets are returned to the o1l
circuit of the internal combustion engine.

One development of the mnvention calls for the centrifugal
separator to have at least one centrifugal element located on
one element of the compensating shait for separation of par-
ticles from the raw blowby gas. The raw gas comes 1nto
contact with the centrifugal element. In the process the par-
ticles settle on the centrifugal element and are conveyed by
the action of centrifugal force radially to the outside and in
this way collected and returned to the engine lubricant circuait.

In particular, it 1s provided that the centrifugal element 1s a
conveyor worm. The wall of the conveyor worm performs a
double function by on the one hand 1ts being used as a cen-
trifugal element and accordingly settling and radially dis-
charging especially o1l droplets, the o1l droplets finally being
collected as an o1l film on the 1nside of the cartridge, and on
the other hand by the conveying action of the conveyor worm
leading to this o1l film’s being conveyed 1n the direction to the
raw blowby gas entry opening so that the collected o1l can
emerge there and can be routed to the oilpan of the imnternal
combustion engine.

Furthermore 1t 1s advantageous 1f the output end of the
conveyor worm 1s located 1n the area of the raw blowby gas
entry opening in order to return the separated o1l to the crank-
case.

One development of the invention calls for a negative pres-
sure to be formed relative to the gas pressure 1n the crankcase
of the mternal combustion engine within the compensating
shaft by the gas conveyor action of the conveying means and
against the gas conveyor action of the centrifugal separator at
any rpm of the compensating shait. The conveying means
accordingly provides for generation of a negative pressure 1n
the compensating shatt, the centrifugal separator settling not
only the particles from the blowby gas, but especially as a
result of 1ts particle conveyor action, especially when there 1s
a conveyor worm, 1n this way a gas conveyor action 1s also
caused which however acts against the gas conveyor action of
the conveying means. The arrangement must therefore
always be such that the gas conveyor action of the conveying
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means prevails over the gas conveyor action of the centrifugal
separator 1n order to create the desired negative pressure in the
compensating shaft, so that the blowby gas 1n the crankcase
flows 1nto the interior of the compensating shaift. This nega-
tive pressure action which 1s necessary for gas conveyance
must be ensured at any rpm of the compensating shaft and
accordingly at any rpm of the internal combustion engine. If
the internal combustion engine has a higher rpm, accordingly
in the crankcase the pressure of the blowby gas rises since the
amount of blowby gas rises. Accordingly the conveyor action
within the compensating shait must also be increased to form
a pressure gradient between the gas pressure 1n the crankcase
and the gas pressure 1n the compensating shaft.

It 1s advantageous if the raw blowby gas entry opening 1s a
radial opening. Preferably there are several entry openings
which are located spaced apart from one another and distrib-
uted over the periphery of the cartridge.

The clean blowby gas exit opening 1s located on the com-
pensating shatt, preferably on the end of the compensating,
shaft element which 1s designed 1n particular as a hollow shaft
or as a compensating shait pipe.

Provision can be made so that the conveyor worm has two
worm sections which are coiled 1n opposite directions, at least
one raw blowby gas entry opening at a time being associated
with the respective output ends of the conveyor worm sec-
tions. The conveyor direction of the two conveyor worm
sections 1s opposite one another, 1.e., the separated particles
are transported more or less from the center of the conveyor
worm composed of the two conveyor worm sections either
from one conveyor worm section 1n the direction of one end of
the compensating shait or from the other conveyor worm
section 1n the direction of the other end of the compensating
shaft 1n order to travel to the associated raw blowby gas entry
opening and to emerge there, 1.e., the respective raw blowby
gas entry opemng therefore forms a particle outlet for the
separated particles.

It 1s provided in particular that the raw gas which has
entered through the raw blowby gas entry opening flows
along a channel which has been formed between the cartridge
and the compensating shaft element to the input section of the
conveyor worm or to the input sections of the conveyor worm
sections and that the compensating shait element 1n the area
of the input section or the input sections has at least one gas
opening which leads into the interior of the compensating
shaft element. As a result of this gas routing, contact of the
raw gas as itensive as possible with the centrifugal separator
1s ensured 1 order to be able to clean the gas as effectively as
possible. The cleaned gas travels through the gas openming
which leads into the mterior of the compensating shait ele-
ment into an axial channel, preferably a central channel which
runs coaxially to the axis of rotation of the compensating shaft
in order to be able to be conveyed from there via the convey-
ing means to the clean blowby gas exit opening.

It 1s advantageous 1f the channel 1s formed 1n the area of the
spacers which bear the conveyor worm on the compensating
shaft element. Accordingly 1t 1s an annular channel with an
axial length corresponding to the length of the conveyor
worm or ol the respective conveyor worm sections. It 1s
formed between the jacket surface of the compensating shaft
clement, that 1s, of the compensating shaft pipe and the cen-
trifugal element of the centrifugal separator. The spacers cre-
ate intermediate spaces suilicient for the gas to be able to flow
and the particles to be able to settle.

One development of the invention calls for the conveying
means to have a conveyor housing which is associated with
the cartridge and accordingly is stationary in operation. The
conveyor housing of the conveying means, especially the side
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channel pump, has gas supply and gas discharge spaces
matched to the impeller which 1s located on the compensating
shatt.

In order to transport the cleaned blowby gas from the
interior of the compensating shaft into the conveyor housing
and from there via the conveyor housing again into the inte-
rior of the compensating shait, the input side of the conveyor
housing 1s connected to the interior of the compensating shaft
clement via at least one gas outlet opening which radially
penetrates the compensating shait element. So that the gas
flow from the impeller can re-enter the interior of the com-
pensating shaftt, the output side of the conveyor housing 1s
connected to the mterior of the compensating shaft element
via at least one gas inlet opening which radially penetrates the
compensating shaft element. Preferably there are several gas
outlet openings and gas inlet openings which are spaced apart
from one another and which are located peripherally on the
compensating shaft element.

One development of the mvention calls for the interior of
the compensating shaft between the gas inlet opening and the
gas outlet opening to have an axial closure so that the con-
veying means 1s not short circuited, so that therefore a bypass
1s not formed to the conveying means.

It 1s advantageous if the bearings of the compensating shaft
are arranged such that the bearing lubricant emerging from
them travels to the raw blowby gas entry opening. In this way
bearing lubricant, especially oil, 1s returned to the lubricant
circuit of the internal combustion engine.

One development of the invention calls for at least one
bearing lubricant channel which leads to the raw blowby gas
entry opening and which 1s associated with the cartridge. This
bearing lubricant channel can axially bridge the bearing. In
this way bearing lubricant 1s conveyed from one bearing side
to the other bearing side in order to travel to the raw blowby
gas entry opening which 1s located there.

Finally 1t 1s advantageous 1f the clean blowby gas exit
opening 1s connected to an intake pipe and/or a supercharger
of the internal combustion engine 1n order to supply blowby
gas to the intake line or supercharger line.

The drawings illustrate the invention using one embodi-
ment.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a lengthwise section through the compensat-
ing shait module and

FIG. 2 shows a front view of the compensating shaft mod-
ule of FIG. 1 1n the direction of arrow 1 of FIG. 1, the
representation being cutaway 1n certain sections.

DETAILED DESCRIPTION OF AN
EMBODIMENT OF THE INVENTION

FIGS. 1 and 2 show a compensating shaft module 1 for an
internal combustion engine of a motor vehicle or the like. The
compensating shait module 1 has a compensating shaft 2 and
a cartridge 3 which 1s stationary when the compensating shaft
2 1s turning. The compensating shaft 2 1s pivot-mounted in the
cartridge 3 by means of bearings 4, 5 and 6. The compensat-
ing shaft 2 has a compensating shaft element 7 1n the form of
a compensating shait pipe 8 which accordingly forms a hol-
low shaft 9. Eccentrically to the axis of rotation 10 of the
compensating shaft 2 in its interior 11 there 1s a balancing
weight 12. Rotary driving of the compensating shait 2 takes
place via a driving gear 13 which 1s connected nonrotatably to
it and which 1s located on a hollow shaft connecting piece 14
which projects out of the cartridge 3. The compensating shaft
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pipe 8 has a cylindrical section 15 which undergoes transition
into a conically widening section 16. This 1s followed by a
cylindrical section 17 which has a larger diameter that the
cylindrical section 15 and which undergoes transition into a
conically diminishing section 18. A cylindrical section 19
tollows. It has the same diameter as the cylindrical section 15.
It 1s connected to a conically diminishing section 20 followed
by a cylindrical section which undergoes transition into a
cylindrical section 22 which 1s somewhat smaller 1n diameter
and which 1s connected to a cylindrical section 23 which 1s
still smaller 1n diameter and which forms the hollow shaft
connecting piece 14. The cartridge 3 1s made tubular and has
a cylindrical section 24 which undergoes transition on one
end 1nto a cylindrical section 25 which 1s smaller in diameter
and 1ts other end area 26 1s closed axially by means of the
bearing 6. For mounting, in the area of this front end 27 there
1s a mounting clip 28 which has an attachment opeming 29 for
a fastener, for example a threaded screw.

The cylindrical section 15 of the compensating shaft pipe 8
1s sealed by means of a closure element 30. In the transition
zone Irom cylindrical section 21 to cylindrical section 22
there 1s an axial closure 31. A bearing 4 1s located 1n the area
of the cylindrical section 15; a bearing 5 1s located 1n the area
of the cylindrical section 19, and a bearing 6 is located 1n the
area of the cylindrical section 22 which borders the cylindri-
cal section 23. In the area of the conical section 16 the car-
tridge 3 has several raw blowby gas entry openings 32 which
are spaced peripherally apart from one another and which are
located distributed over the periphery. In the area of the cylin-
drical section 17, and bordering the conical section 18, the
cartridge 3 has several peripheral raw blowby gas entry open-
ings 33 which are arranged spaced apart from one another. For
the sake of simplicity only entry openings 32 and 33 will be
discussed below. The end of the compensating shaft pipe 8
associated with the hollow shaft connecting piece 14 1s made
axially open so that a clean blowby gas exit opening 34 which
will be referred to as exit opening 34 below for the sake of
simplicity 1s formed there. The transition zone from the cylin-
drical section 21 and the cylindrical section 22 1s associated
with a conveying means 35 which has an impeller 36 which 1s
connected nonrotatably to the compensating shait pipe 8 and
has a stationary conveyor housing 37 which 1s associated with
the cartridge 3 and which extends on both sides of the 1mpel-
ler 36. In the area of the conical section 16 of the cylindrical
section 17 and of the conical section 18 there 1s an eccentric
balancing weight 12 in the interior 11 of the compensating
shaft pipe 8. On the outside of the cylindrical section 17 of the
compensating shait pipe 8 there 1s a centrifugal separator 38
which 1s made as a centrifugal o1l separator 39 and which has
a centrifugal element 40 1n the form of a conveyor worm 41
which 1s formed by two conveyor worm sections 42 and 43
which are coiled 1n opposite directions. The coil 44 of the
conveyor worm 41 1s made tilted in the same direction over
the entire length of the centrifugal separator 38, although the
two conveyor worm sections 42 and 43 have different con-
veyor directions, specifically conveyor directions which point
opposite one another in order to be able to produce this
clement 1n a mold so that 1t can be removed from the mold
without problems. The two conveyor worm sections 42 and
43 each have an imput section 45 and 46, these two 1put
sections 45 and 46 lying more or less in the center with respect
to the lengthwise extension of the cylindrical section 17.
Furthermore, the two conveyor worm sections 42 and 43 each
have one output end 47 and 48, the output end 47 being
associated with the entry opening 32 and the exit end 48 being
associated with the entry opening 33. The conveyor worm 41
1s attached nonrotatably by means of spacers 49 to the outer
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jacket surface of the cylindrical section 17 so that between the
coil 44 and the outside of the compensating shait pipe 8 an
annular channel 50 1s formed which extends over the entire
length of the conveyor worm 41 and 1s connected to commu-
nicate with the entry openings 32 and 33 and communicates
with the gas openings 51' which are associated with the
middle area of the conveyor worm 41, which penetrate the
compensating shait pipe 8 and thus establish the connection
from the channel 50 1nto the iterior 11 of the compensating
shaft pipe 8. The coil 44 has an outside diameter which 1s
slightly smaller than the free interior of the cartridge 1n the
area of 1ts cylindrical section 24, so that there 1s only very
little play to the coil 44 there.

The side of the bearing S which points 1n the direction to the
conveying means 35 1s opposite a centrifugal disk 51 which 1s
attached nonrotatably on the compensating shaft pipe 8, a
small gap 52 being formed relative to the centrifugal disk 51
and the bearing 5. The cylindrical section 21 1s penetrated by
several gas outlet openings 53 which are arranged spaced
apart from one another peripherally. Gas inlet openings 54
which are located and formed accordingly are located 1n the
area of the cylindrical section 22, the gas outlet openings 53
and the gas 1nlet openings 34 penetrating the compensating
shaft pipe 8. The gas outlet opemings 33 lead into the interior
of the conveyor housing 37 of the conveying means 35. The
gas outlet openings 54 lead from the interior of the conveyor
housing 37 into the interior 11 of the hollow shait 9. The
arrangement 1s such that the gas outlet openings 53 lie on one
side of the axial closure 31 and the gas inlet openings 34 lic on
the other side of the axial closure 31. The bearing 5 1s pen-
ctrated by several lubricant channels 55 which are arranged
peripherally distributed and which connect the gap 52 to the
entry openings 33. Outside the cartridge 3 1s the interior of the
crankcase 56 of an 1internal combustion engine which 1s not
shown, 1.e., the compensating shatt module 1 1s located within
the crankcase 56. The exit opening 34 leads to an intake line
which 1s not shown or to a supercharger of the internal com-
bustion engine which 1s not shown.

The following function arises: The internal combustion
engine of the motor vehicle, which engine 1s not shown,
drives via a driving gear 13 the compensating shait 2 which
turns according to the rpm of the internal combustion engine,
and 1s supported by bearings 4, 5, and 6 which are located
within the cartridge 3. As a result of this rotary motion of the
compensating shatt 2, the impeller 36 of the conveying means
35 which forms the side channel pump 57 1s turned, by which
in the interior 11 of the compensating shait pipe 8 a negative
pressure forms which constitutes a pressure gradient to the
interior of the crankcase 56. In this way raw blowby gas
escaping past the piston rings from the cylinders of the inter-
nal combustion engine 1s intaken via the entry openings 32
and 33. The blowby gas enters the annular channel 50 and
travels i this way to the centrifugal element 40 which 1s
formed by the conveyor worm 41. Since the conveyor worm
41 1s formed by two conveyor worm sections 42 and 43 which
are coiled 1n opposite directions, particles which are located
on the centrifugal element 40 and which have been separated
from the raw blowby gas, especially o1l droplets, are trans-
ported radially to the outside and 1n the process strike the
inside jacket surface of the cylindrical sections 24 of the
cartridge 3 and are transported 1n the direction to the entry
openings 32 and 33 as continually growing drops or as a
developing lubricant film, especially an o1l film, as a result of
the conveyor action of the two conveyor worm sections 42 and
43. Finally, the lubricant film or o1l film which has been
formed 1n this way emerges from the entry openings 32 and
33 which accordingly form particle outlets 38 and 59.
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The raw blowby gas which has been cleaned by the cen-
trifugal separator 38 now enters the interior 11 of the com-
pensating shait pipe 8 in the cylindrical section 17 through the
gas openings 31' as clean blowby gas and as a result of the
suction action of the side channel pump 57 travels to the gas
outlet openings 53. The gas flow thus leaves the interior 11 of
the compensating shait pipe 8 and travels via one side of the
conveyor housing 37 to the impeller 36 and from there to the
other side of the conveyor housing 37, and then radially to the
inside through the gas entry openings again enters the interior
11 of the compensating shait pipe 8 and finally tlows to the
exit opening 34 and 1n this way 1n cleaned form to the intake
line of the internal combustion engine or to one or more
superchargers there.

Lubricant emerging from the bearing 4 1s intaken as a result
of the suction action of the raw blowby gas entering the entry
openings 32 and travels to the conical section 16 and from
there to the entry openings 32. Consequently this emerging
bearing lubricant combines with the o1l film which originates
from the centrifugal separator 38. Bearing lubricant emerging
from the bearing 5 travels either via an annular gap formed
between the bearing 5 and the conical section 18 directly to
the entry openings 33 or on the other side of the bearing 5 to
the gap 52 and therefore comes 1nto contact with the centrifu-
gal disk 51 which effects radial transport so that the bearing
lubricant, especially as a lubricant film, 1s routed through the
lubricant channels 55 and as far as to the entry openings 33 so
that here combination with the lubricant which 1s conveyed by
the centrifugal separator 38 takes place.

It 1s apparent from the aforementioned that particles which
have been separated from the blowby gas, especially sepa-
rated o1l, are returned to the interior of the crankcase 36 and
that the cleaned blowby gas 1s supplied again to the internal
combustion engine.

As a result of this gas return which takes up very little
structural space, the compensating shait module 1s made only
slightly larger in diameter than known compensating shaits
which do not convey gas. Furthermore, gas return takes place
in the zone of the engine which has a high temperature so that
icing phenomena, etc., need not be feared. Furthermore the
illustrated design has very low mass since hardly any addi-
tional components have to be used.

Refterence Number List

1 compensating shait module
2 compensating shatt

3 cartridge

4 bearing

5 bearing

6 bearing

7 compensating shaft element

8 compensating shaft pipe
9 hollow shatt

10 axis of rotation

11 interior

12 balancing weight

13 drniving gear

14 hollow shait connecting piece
15 cylindrical section

16 conical section

17 cylindrical section
18 conical section

19 cylindrical section
20 conical section

21 cylindrical section
22 cylindrical section
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23 cylindrical section

24 cylindrical section

25 cylindrical section

26 end section

27 front end

28 mounting clip

29 attachment opening

30 closure element

31 axaal closure

32 raw blowby gas entry opening,
33 raw blowby gas entry opening,
34 clean blowby gas exit opening,
35 conveying means

36 impeller

3’7 conveyor housing

38 centrifugal separator

39 centrifugal o1l separator

40 centrifugal element

41 conveyor worm

42 conveyor worm section

43 conveyor worm section

44 coil

45 mnput section

46 input section

4’7 output end

48 output end

49 spacer
50 channel

51 centrifugal disk
51' gas openings

D2 gap

53 gas outlet openings
54 gas mlet openings
55 lubricant channel
56 crankcase

57 side channel pump
58 particle outlets

59 particle outlets

The mvention claimed 1s:

1. A module mountable in the crankcase of a vehicle for

removing gases therefrom, comprising:

a housing having an opening communicable with said
crankcase;

a set of bearings mounted 1n said housing;

a hollow shaft having first and second partitions providing
a first, axially disposed closed chamber and a second,
axially disposed chamber having an axially disposed
outlet, said shait being journaled 1n said bearings and
cooperating with said housing and a pair of said bearings
to provide a first annular chamber communicating with
said crankcase through said opening 1n said housing and
with said first axially disposed chamber of said shaft
through a first shaft wall passageway, and cooperating
with said housing and a pair of said bearings to provide
a second annular chamber communicating with said first
axial chamber of said shaft through a second shatt wall
passageway and with said second axial chamber of said
shaft through a third shait wall passageway;

a spiral, centrifugal separator mounted on and spaced from
sald hollow shaftt, in said first annular chamber, about
said first axially disposed closed chamber thereof;

an 1mpeller mounted on said hollow shait in said second
annular chamber, between said second and third shaft
wall passageways; and

means connectable to motive means for rotating said shatt
about the axis thereof to cause gas laden with o1l droplets
to be drawn through said housing inlet opening, sub-
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jected to centrifugal action separting said o1l droplets
from said gases, said separated o1l droplets to be
expelled through said housing opening and said sepa-
rated gases to be expelled through said axially disposed
outlet of said shaft induced by said impeller.

2. A module according to claim 1 wherein said centrifugal
separator 1s functional to separate o1l from grass drawn 1nto
said first annular chamber.

3. A module according to claim 1 wherein said centrifugal
separator has a worm configuration.

4. A module according to claim 1 wherein said centrifugal
separator 1n proximity to said housing opening.

5. A module according to claim 4 wherein said housing
opening 1s disposed substantially radially relative to the axis
ol said shatt.

6. A module according to claim 3 wherein said centrifugal,
separator 1s provided with two worm configured sections

5
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separated 1n opposite directions, and said housing includes a
pair of inlets each disposed adjacent and 1n communication
with an end of said separator.

7. A module according to claim 1 wherein lubricant sup-
plied to said bearings 1s discharged 1n proximity to said hous-
Ing opening.

8. A module according to claim 1 wherein said housing
includes at least one outlet opening communicating with said

first annular chamber for discharging particles generated by
said centrifugal separator.

9. A module according to claim 1 wherein said second,
axially disposed chamber 1s communicable with one of an
intake conduit and a super charge of an internal combustion
engine ol a vehicle.
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